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(57) Band-pass filters (BPF1, BPF2), and (BPF3)
correspond to the reception frequency band for FDD,
the transmission band for FDD, and the band for TDD,
respectively. An antenna (A1) is used in common for
transmission and reception in the FDD and TDD sys-
tems. Another antenna (A2) is used for diversity recep-
tion in the FDD system. A controller (20) controls
switches (SW1) through (SW4). When the FDD system
is selected, the reception signal is sent from the
antenna (A1) or (A2) through the filter (BPF1) to a

Radio frequency circuit for portable radio communication device

reception amplifier (RA), and the transmission signal is
sent from the transmission amplifier (TA) through the fil-
ter (BPF2) to the antenna (A1). When the TDD system
is selected, the reception signal is sent from the
antenna (A1) through the filter (BPF3) to the reception
amplifier (RA), and the transmission signal is sent from
the transmission amplifier (TA) through the filter (BPF3)
to the antenna (A1).
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Description

BACKGROUND OF THE INVENTION

The present invention relates to a radio frequency
circuit for a portable radio communication device.

The frequency division duplex (FDD) and the time
division duplex (TDD) systems have been utilized for bi-
directional systems such as mobile radio telephone sys-
tems, cellular telephone systems, and the like.

More exactly, the FDD is used for various digital cel-
lular telecommunication systems: the North America
digital cellular system, the global system for mobile
communications, and the personal digital cellular tele-
communication system in Japan. Figure 6A shows an
example of radio frequency circuits in portable station
devices for FDD systems. This circuit comprises a
reception amplifier (low noise amplifier) 1 for amplifying
the reception signal; and a band-pass filter 2 for permit-
ting only the compositions in the frequency band for the
reception signal to pass through with little attenuation.
This circuit also comprises a transmission amplifier
(power amplifier) 3; and a band-pass filter 4 for permit-
ting only the compositions in the band for the transmis-
sion signal to pass through with little attenuation. While
a common antenna 5 is provided for both transmission
and reception, another antenna 6 is provided for space
diversity reception. A switch 7 switches between the
antennas 5 and 6, as effective to conduct space diver-
sity reception.

The TDD is used for cordless telephone systems:
the cordless telephone 2nd generation, the digital Euro-
pean cordless telephone system, and the personal
handy-phone system in Japan. Figure 6B shows an
example of radio frequency circuits in portable station
devices for TDD systems. This circuit comprises a
band-pass filter 8, a switch 9, a reception amplifier 11,
and a transmission amplifier 13. In TDD systems, it is
possible that the same frequency band is utilized in
common for both transmission and reception. There-
fore, the single band-pass filter 8 is used in common for
transmission and reception, while the switch 9 switches
the transmission or reception state for the band-pass fil-
ter 8.

As described above, TDD systems need portable
station devices which are different from those used in
FDD systems. The portable devices for FDD system
and TDD system have conventionally been manufac-
tured independently. For this reason, it has been neces-
sary for consumers to have two kinds of portable
devices if they want to utilize both the FDD and TDD
systems.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention
to propose a radio frequency circuit for a radio commu-
nication device which can be used in common for the
frequency division duplex system and the time division
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duplex system.

In one aspect of the invention, a radio frequency cir-
cuit for a portable radio communication device includes
a transmission terminal through which a transmission
signal is introduced into the radio frequency circuit, and
a reception terminal through which a reception signal is
output from the radio frequency circuit to another
device. This radio frequency circuit is characterized in
that it comprises first and second antennas; first, sec-
ond, and third band-pass filters; first, second, and third
switching means; and controlling means.

The first antenna is capable of resonating at an
FDD transmission frequency band used for transmis-
sion in a frequency division duplex system, resonating
at an FDD reception frequency band used for reception
in the frequency division duplex system, and resonating
at a TDD system frequency band used in a time division
duplex system, the TDD system frequency band differ-
ing from both the FDD transmission and reception fre-
quency bands. The second antenna is capable of
resonating at the FDD reception frequency band.

The first band-pass filter permits only components
whose frequencies lie in the FDD reception frequency
band to pass through with little attenuation, the first
band-pass filter having an input terminal and an output
terminal. The second band-pass filter permits only com-
ponents whose frequencies lie in the FDD transmission
frequency band to pass through with little attenuation,
the second band-pass filter having an input terminal and
an output terminal. The third band-pass filter permits
only components whose frequencies lie in the TDD sys-
tem frequency band to pass through with little attenua-
tion, the third band-pass filter having first and second
input/output terminals.

The first switching means switches to connect
either the first antenna or second antenna with the input
terminal of the first band-pass filter, and switches to
connect the first antenna with either the output terminal
of the second band-pass filter or the first input/output
terminal of the third band-pass filter. The second switch-
ing means switches to connect either the output termi-
nal of the first band-pass filter or the second
input/output terminal of the third band-pass filter with
the reception terminal. The third switching means
switches to connect either the input terminal of the sec-
ond band-pass filter or the second input/output terminal
of the third band-pass filter with the transmission termi-
nal.

The controlling means controls the first, second,
and third switching means. The controlling means
causes the second switching means to connect the
reception terminal with the output terminal of the first
band-pass filter; causes the third switching means to
connect the transmission terminal with the input termi-
nal of the second band-pass filter; and causes the first
switching means to connect selectively either the first
antenna or second antenna with the input terminal of
the first band-pass filter, thereby carrying out space
diversity reception when selection of the frequency divi-
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sion duplex system is indicated. In addition, the control-
ling means causes the second switching means to
connect the reception terminal with the second
input/output terminal of the third band-pass filter;
causes the third switching means to connect the trans-
mission terminal with the second input/output terminal
of the third band-pass filter; and causes the first switch-
ing means to connect the first antenna with the first
input/output terminal of the third band-pass filter when
selection of the time division duplex system is indicated.

It is preferable that the controlling means controls
the first switching means, so that the first switching
means disconnects the second antenna from the first
input/output terminal of the third band-pass filter when
selection of the time division duplex system is indicated.

Preferably, the controlling means controls the sec-
ond and third switching means, so that the second
switching means disconnects the reception terminal
from the second input/output terminal of the third band-
pass filter, and the third switching means connects the
transmission terminal with the second input/output ter-
minal of the third band-pass filter in case that transmis-
sion is carried out when selection of the time division
duplex system is indicated. In addition, the controlling
means controls the second and third switching means,
so that the second switching means connects the
reception terminal with the second input/output terminal
of the third band-pass filter, and the third switching
means disconnects the transmission terminal from the
second input/output terminal of the third band-pass filter
in case that reception is carried out when selection of
the time division duplex system is indicated.

In another aspect of the invention, a radio fre-
quency circuit for a portable radio communication
device includes a transmission terminal through which a
transmission signal is introduced into the radio fre-
quency circuit and a reception terminal through which a
reception signal is output from the radio frequency cir-
cuit to another device. This radio frequency circuit is
characterized in that it comprises first and second
antennas; a band-pass filter; a low-pass filter; first and
second switching means, and controlling means.

The first antenna is capable of resonating at an
FDD transmission frequency band used for transmis-
sion in a frequency division duplex system, resonating
at an FDD reception frequency band used for reception
in the frequency division duplex system, and resonating
at a TDD system frequency band used in a time division
duplex system, the TDD system frequency band being
above both the FDD transmission and reception fre-
quency bands. The second antenna is capable of reso-
nating at the FDD reception frequency band.

The band-pass filter permits only components
whose frequencies lie in the FDD transmission fre-
quency band and the FDD reception frequency band to
pass through with little attenuation, the band-pass filter
having an input terminal and an output terminal. The
low-pass filter permits only components whose frequen-
cies lie at or below the TDD system frequency band to
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pass through with little attenuation, the low-pass filter
having first and second input/output terminals, the first
input/output terminal being connected with the first
antenna.

The first switching means switches to connect
either the first antenna or the second antenna with the
input terminal of the band-pass filter. The second
switching means switches to connect the output termi-
nal of the band-pass filter with the reception terminal,
and switches to connect the second input/output termi-
nal of the low-pass filter with either the transmission ter-
minal or the reception terminal.

The controlling means controls the first and second
switching means. The controling means causes the
second switching means to connect the reception termi-
nal with the output terminal of the band-pass filter;
causes the second switching means to connect the
transmission terminal with the second input/output ter-
minal of the low-pass filter; and causes the first switch-
ing means to connect selectively either the first antenna
or second antenna with the input terminal of the band-
pass filter, thereby carrying out space diversity recep-
tion when selection of the frequency division duplex
system is indicated. In addition, the controlling means
causes the second switching means to connect the
reception terminal with the second input/output terminal
of the low-pass filter in case that the reception is carried
out when selection of the time division duplex system is
indicated. Furthermore, the controlling means causes
the second switching means to connect the transmis-
sion terminal with the second input/output terminal of
the low-pass filter in case that the transmission is car-
ried out when selection of the time division duplex sys-
tem is indicated.

By means of the present invention, it is possible to
communicate in the frequency division duplex system
and in the time division duplex system using with a sin-
gle portable station device manufactured as one unit.
Furthermore, some structural components of the circuit
may be used in common for both systems, so that the
size of the portable station device may be minimized.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1A is a block diagram showing a first embod-
iment of the present invention;

Figure 1B shows properties of band-pass filters
BPF1, BPF2, and BPF3 of the circuit in Figure 1A;
Figure 2 is a table describing the operational man-
ner of the first embodiment in Figure 1A;

Figure 3 is a perspective view showing an antenna
A1 used in the circuit in Figure 1A with a housing for
the circuit

Figure 4A is a block diagram showing a second
embodiment of the present invention;

Figure 4B shows properties of band-pass filter BPF
and low-pass filter LPF of the circuit in Figure 4A;
Figure 5 is a table describing the operational man-
ner of the first embodiment in Figure 4A;
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Figure 6A is a block diagram showing an example
of conventional radio frequency circuits in portable
station devices for frequency division duplex sys-
tems; and

Figure 6B is a block diagram showing an example
of conventional radio frequency circuits in portable
station devices for time division duplex systems.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS OF THE INVENTION

The present invention will be more specifically
described hereinafter with reference to the accompany-
ing drawings.

First Embodiment

As shown in Figure 1A, in the present invention, a
radio frequency circuit comprises two antennas A1 and
A2, four switches SW1 through SW4, three band-pass
filters BPF1 through BPF3, and two wide band amplifi-
ers RA and TA. The amplifier RA is a low noise amplifier
which amplifies FDD reception signals and TDD recep-
tion signals, the amplified transmission signals being
sent to a sound generator (not shown). The other ampli-
fier TA is a power amplifier which amplifies FDD trans-
mission signals and TDD transmission signals from
another processing circuit (not shown).

The band-pass filters BPF1 and BPF2 are used for
the FDD system. The band-pass filter BPF1 permits
only the components in the frequency band for FDD
reception signals to pass through with little attenuation,
all other components being highly attenuated. The
band-pass filter BPF2 permits only the components in
the frequency band for the FDD transmission signals to
pass through with little attenuation. The other band-
pass filter, BPF3, is used for both TDD transmission and
TDD reception, and permits only the components in the
band for TDD transmission and reception signals to
pass through with little attenuation. It should be under-
stood by those skilled in the art that the frequency band
for TDD transmission is the same as that for TDD recep-
tion.

Figure 1B depicts the bands of the frequency in
which the components can pass through the band-pass
fitters BPF1, BPF2, and BPF3 in Figure 1A. In Figure
1B, the frequency band Ba corresponds to the band-
pass filter BPF2. This frequency band Ba coincides with
the frequency band for FDD transmission. The fre-
quency band Bb, which corresponds to the band-pass
fiter BPF1, coincides with that for FDD reception.
Lastly, the frequency band Bc, corresponding to the
band-pass filter BPF3, coincides with that for TDD
transmission and reception.

As will be understood from Figure 1B, the fre-
quency bands Ba and Bb used in the exemplified FDD
system are below the frequency band Bc used in the
exemplified TDD system. More specifically, it is
assumed that the FDD uses 810 to 826 MHz for recep-
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tion and 940 to 956 MHz for transmission, and that the
TDD uses 1895 to 1907 MHz for both reception and
transmission. These assumed frequency values are
based on the RCR standard in Japan. However, it will be
appreciated by those skilled in the art that the present
invention is not limited to these values, and these values
may vary depending on the communication systems in
which the present invention will be applied.

In order to communicate under both the FDD and
TDD systems, the switches SW1 through SW4 are pro-
vided in the circuit. For better understanding, it is illus-
trated in Figure 1A that each of the switches SW1
through SW4 includes terminals A, B, and C. The
switches SW1 to SW4 may be replaced by semiconduc-
tor elements, such as field-effect transistors in a practi-
cal application of the circuit. Other known switching
elements may also be utilized.

A controller 20 provides control signals CS1
through CS4 for operating the switches SW1 through
SW4, respectively. A command signal IS, representing
the FDD or TDD system which the user want to use, is
provided to the controller 20 from a manual switch (not
shown). In response to the command signal IS, the con-
troller 20 refers to a table stored in a memory 21 and
generates the control signals CS1 through CS4 on the
basis of the table. The table is depicted in Figure 2.

Referring now to Figure 2, the operational manner
of the switches SW1 through SW4 by the controller 20
will be described. When the user selects the FDD sys-
tem to be used, the switches SW2 and SW4 are
switched respectively to the terminals B in Figure 1A, so
that the FDD transmission signals can be sent from the
transmission amplifier TA through the band-pass filter
BPF2 to the antenna A1 for emission. In addition, the
switch SW3 is switched to the terminal A in Figure 1A,
so that the band-pass filter BPF1 is connected to the
reception amplifier RA.

The other switch SW1 is selectively switched to ter-
minal A or B, so that space diversity reception is carried
out, whereby either the antenna A1 or the antenna A2 is
selectively used depending on the reception conditions
thereof during the FDD system is used. For this pur-
pose, the level of the reception signals from the recep-
tion amplifier RA is measured and the result is provided
to the controller 20. The controller 20 periodically alters
the control signal CS1, and then, based on the level of
the reception signals, determines which antenna A1 or
A2 is advantageous for reception, selecting the decided
antenna A1 or A2.

On the other hand, when the user selects the TDD
system to be used, the switches SW1 and SW2 are
switched respectively to the terminals A. Thus, the
antenna A1 is connected to the band-pass filter BPF3.
When the TDD system is selected, the controller 20
periodically switches the control signals CS3 and CS4
on and off, so that transmission and reception are alter-
nated. As a result, when TDD transmission is to be car-
ried out, the switches Sw3 and SW4 are switched
respectively to the terminals A, so that the transmission
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amplifier TA is connected to the band-pass filter BPF3.
In other words, the transmission amplifier TA is con-
nected through the band-pass filter BPF3 to the
antenna A1. On the contrary, when TDD reception is to
be carried out, the switches Sw3 and SW4 are switched
respectively to the terminals B, so that the reception
amplifier RA is connected to the band-pass filter BPF3.
In other words, the antenna A1 is connected through the
band-pass filter BPF3 to the reception amplifier RA.

The antenna A1 functions as a transmission and
reception antenna in the TDD system. When the FDD is
selected, the antenna A1 is also used for not only trans-
mission, but also for diversity reception. Accordingly, the
antenna A1 is designed so as to resonate at all of the
frequency bands Ba, Bb, and Bc. With regard to the
present embodiment, the antenna A1 should resonate
at approximately 0.8 GHz (Ba and Bb) and at approxi-
mately 1.9 GHz (Bc).

As illustrated in Figure 3, the antenna A1 protrudes
from the housing 30 of the portable station device and is
connected to a coaxial cable 28 which is connected to
the switches SW1 and SW2 in Figure 1A. A grounding
line 29 deviates from the connection point of the coaxial
cable 28 and the antenna A1. The antenna A1 com-
prises a pair of main linear parts 24a and 24b arranged
in the same line and a resonating circuit 25 situated at
an intermediate point between the main linear parts 24a
and 24b. The resonating frequency of the antenna A1
as a whole structure is 0.8 GHz. The resonating circuit
25 includes an inductor 26 and a capacitor 27 arranged
in parallel, and is able to resonate at 1.9 GHz. With such
a structure, a current having a frequency component of
approximately 0.8 GHz is able to flow from the coaxial
line 28 to the distal linear part 24a, whereas a current
having a frequency component of approximately 1.9
GHz is stopped at the resonating circuit 25 and cannot
flow to the distal linear part 24a. In other words, in prac-
ticality, the antenna A1 has two lengths for resonation,
and therefore, the antenna A1 may resonate at all of the
frequency bands Ba, Bb, and Bc.

On the other hand, the antenna A2 functions only
as a reception antenna in the FDD system. Therefore,
the antenna A2 is designed so as to resonate at the fre-
quency band Bb of FDD reception.

As described above, this radio frequency circuit,
shown in Figure 1A, comprises the wide band amplifiers
RA and TA, the antenna A1 being able to resonate at
the frequency bands Ba, Bb, and Bc, and the antenna
A2 being able to resonate at the frequency band Bb.
Consequently, it is possible to communicate in the FDD
system and in the TDD system by means of a portable
station device manufactured as a single unit.

In addition, some structural components of the cir-
cuit, e.g., the antenna A1 and the amplifiers RA and TA,
may be used in common for both systems. Furthermore,
the band-pass filter BPF3 is used in common for TDD
transmission and reception. Therefore, the size of the
portable station device may be minimized.
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Second Embodiment

Figure 4A represents another embodiment accord-
ing to the present invention. The circuit in Figure 4A is
different from the first embodiment in that only one
band-pass filter BPF and only three switches SW1
through SW3 are provided and that one low-pass filter
LPF is added.

Figure 4B depicts the bands of the frequency in
which the components can pass through the band-pass
filter BPF and the low-pass filter LPF in Figure 4A. As
depicted by the solid line in Figure 4B, the band-pass fil-
ter BPF permits only the components in the frequency
band Bb for the FDD reception signals to pass through
with little attenuation.

On the other hand, all of the TDD transmission sig-
nals (in the band Bc), the TDD reception signals (Bc),
the FDD transmission signals (Ba), and the FDD recep-
tion signals (Bb) may pass through the low-pass filter
LPF as depicted by the alternate long and short dashed
line in Figure 4B. More specifically, the low-pass filter
LPF permits only components whose frequencies lie at
or below approximately 1.9 GHz to pass through with lit-
tle attenuation, all other components being highly atten-
uated.

As will be understood by Figure 4B, itis assumed in
the embodiment that the frequency bands Ba and Bb
used in the FDD system are below the frequency band
Bc used in the TDD system. More specifically, the exem-
plified FDD system uses 1427 to 1453 MHz for recep-
tion and 1477 to 1501 MHz for transmission, and the
exemplified TDD system uses 1895 to 1907 MHz for
both reception and transmission.

When transmission is carried out in both the FDD
and TDD systems, it is almost inevitable that the trans-
mission amplifier TA will generate undesirable waves.
The main components of the undesirable waves have
high frequencies which are more than the double the
frequency of the transmission signals. Therefore, if the
frequency band Ba for FDD transmission is below half of
the highest frequency which can pass through the low-
pass filter LPF, it is difficult to attenuate the undesirable
waves with the low-pass filter LPF.

However, the undesirable waves generated in FDD
transmission may be attenuated by the single low-pass
filter LPF according to the present embodiment if the
frequency band Ba for FDD transmission is near the fre-
quency band Bc for TDD transmission and reception.
Consequently, the ratio of the frequency for transmis-
sion in the FDD to the frequency for transmission in the
TDD is preferably greater than 0.5 and less than 1.0 for
this embodiment. For example, it is assumed in the
embodiment that the exemplified FDD system uses the
frequency bands which lie at approximately 1.5 GHz
and the exemplified TDD system uses the frequency
band which lies at approximately 1.9 GHz. However, the
present invention is not limited to the above-mentioned
values of the frequency band.

The low-pass filter LPF is used for TDD reception
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as well as FDD transmission and TDD transmission. In
the case of TDD reception, there is the likelihood that
the reception amplifier RA receives many radio signals
with frequencies lying below the frequency band Bc,
which can pass through the low-pass filter LPF. Accord-
ingly, the reception amplifier RA is designed in a man-
ner such that the response to the undesirable signals of
which the frequencies lie below the frequency band Ba
(approximately 1.5 GHz) may be small in order to pre-
vent saturation of the reception amplifier RA.

The switches SW1 through SW3, for both the FDD
and TDD systems, are of the same structure as those in
Figure 1A, but may be replaced by semiconductor ele-
ments, such as field-effect transistors, or other switching
elements in a practical application of the circuit.

Figure 5 depicts the table stored in the memory 21
to which the controller 20 in this embodiment refers for
controlling the switches SW1 to SW3. Referring now to
Figure 5, the operational manner of the switches SW1
through SW3 by the controller 20 will be described.
When the user selects the FDD system to be used, the
switch SW2 is switched to the terminal A in Figure 4A,
so that the band-pass filter BPF is connected to the
reception amplifier RA. In addition, the switch SW3 is
switched to the terminal B in Figure 4A, so that the FDD
transmission signals can be sent from the transmission
amplifier TA through the low-pass filter LPF to the
antenna A1 for emission.

The other switch SW1 is selectively switched to ter-
minal A or B, so that space diversity reception is carried
out, whereby either the antenna A1 or the antenna A2 is
selectively used depending on the reception conditions
thereof during the FDD system is used. For this pur-
pose, the level of the reception signals from the recep-
tion amplifier RA is measured and the result is provided
to the controller 20. The controller 20 periodically alters
the control signal CS1, and then, based on the level of
the reception signals, determines which antenna A1 or
A2 is advantageous for reception, selecting the decided
antenna A1 or A2.

In contrast, when the user selects the TDD system
to be used, the switch SW2 is switched to the terminal B
and the switch SW1 is switched to the terminal A, so
that the band-pass filter BPF is connected with the
antenna A2, but is disconnected from the reception
amplifier RA. When using with the TDD system, the
controller 20 periodically switches the control signals
CS3 and CS4 on and off, so that transmission and
reception are alternated. As a result, when TDD trans-
mission is carried out, the switch Sw3 is switched to the
terminal B, so that the transmission amplifier TA is con-
nected to the low-pass filter LPF. In other words, the
transmission amplifier TA is connected through the low-
pass filter LPF to the antenna A1. On the contrary, when
TDD reception is carried out, the switch Sw3 is switched
to the terminal A, so that the reception amplifier RA is
connected to the low-pass filter LPF. Consequently, the
antenna A1 is connected through the low-pass filter LPF
to the reception amplifier RA.
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In the embodiment, as in the first embodiment, the
antenna A1 functions as a transmission and reception
antenna when the TDD system is selected. Additionally,
when the FDD system is selected, the antenna A1 is
also used for not only transmission, but also for diversity
reception. Accordingly, the antenna A1 is designed so
as to resonate at all of the frequency bands Ba, Bb, and
Bc as in the first embodiment. Also, since the antenna
A2 functions only as a reception antenna when the FDD
system is used, the antenna A2 is designed so as to
resonate at the frequency band Bb of FDD reception as
in the first embodiment.

As will be understood by the above description, the
radio frequency circuit according to the second embod-
iment can achieve advantages identical to those of the
first embodiment. In addition, since the number of filter-
ing devices can be reduced, the size of the portable sta-
tion device may be further decreased.

Although the various features of the present inven-
tion have been described with reference to the accom-
panying drawings, it is to be understood that the
invention is not limited to the foregoing description and
the various modifications may be made in the invention.

Claims

1. A radio frequency circuit for a portable radio com-
munication device including a transmission terminal
through which a transmission signal is introduced
into the radio frequency circuit and a reception ter-
minal through which a reception signal is output
from the radio frequency circuit to another device,
the radio frequency circuit comprising:

a first antenna capable of resonating at an FDD
transmission frequency band used for trans-
mission in a frequency division duplex system,
resonating at an FDD reception frequency
band used for reception in the frequency divi-
sion duplex system, and resonating at a TDD
system frequency band used in a time division
duplex system, the TDD system frequency
band differing from both the FDD transmission
and reception frequency bands;

a second antenna capable of resonating at the
FDD reception frequency band;

a first band-pass filter for permitting only com-
ponents whose frequencies lie in the FDD
reception frequency band to pass through with
little attenuation, the first band-pass filter hav-
ing an input terminal and an output terminal;

a second band-pass filter for permitting only
components whose frequencies lie in the FDD
transmission frequency band to pass through
with little attenuation, the second band-pass fil-
ter having an input terminal and an output ter-
minal;

a third band-pass filter for permitting only com-
ponents whose frequencies lie in the TDD sys-
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tem frequency band to pass through with little
attenuation, the third band-pass filter having
first and second input/output terminals;

first switching means for switching to connect
either the first antenna or the second antenna
with the input terminal of the first band-pass fil-
ter, and for switching to connect the first
antenna with either the output terminal of the
second band-pass filter or the first input/output
terminal of the third band-pass filter;

second switching means for switching to con-
nect either the output terminal of the first band-
pass filter or the second input/output terminal
of the third band-pass filter with the reception
terminal;

third switching means for switching to connect
either the input terminal of the second band-
pass filter or the second input/output terminal
of the third band-pass filter with the transmis-
sion terminal; and

controlling means for controlling the first, sec-
ond, and third switching means, the controlling
means causing the second switching means to
connect the reception terminal with the output
terminal of the first band-pass filter, causing the
third switching means to connect the transmis-
sion terminal with the input terminal of the sec-
ond band-pass filter, and causing the first
switching means to connect selectively either
the first antenna or the second antenna with
the input terminal of the first band-pass filter,
thereby carrying out space diversity reception
when selection of the frequency division duplex
system is indicated, the controlling means
causing the second switching means to con-
nect the reception terminal with the second
input/output terminal of the third band-pass fil-
ter, causing the third switching means to con-
nect the transmission terminal with the second
input/output terminal of the third band-pass fil-
ter, and causing the first switching means to
connect the first antenna with the first input/out-
put terminal of the third band-pass filter when
selection of the time division duplex system is
indicated.

2. A radio frequency circuit according to claim 1,

wherein the controlling means controls the first
switching means, so that the first switching means
disconnects the second antenna from the first
input/output terminal of the third band-pass filter
when selection of the time division duplex system is
indicated.

A radio frequency circuit according to claim 1,
wherein the controlling means controls the second
and third switching means, so that the second
switching means disconnects the reception termi-
nal from the second input/output terminal of the
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third band-pass filter, and the third switching means
connects the transmission terminal with the second
input/output terminal of the third band-pass filter in
case that the transmission is carried out when
selection of the time division duplex system is indi-
cated; and so that the second switching means
connects the reception terminal with the second
input/output terminal of the third band-pass filter,
and the third switching means disconnects the
transmission terminal from the second input/output
terminal of the third band-pass filter in case that the
reception is carried out when selection of the time
division duplex system is indicated.

A radio frequency circuit for a portable radio com-
munication device including a transmission terminal
through which a transmission signal is introduced
into the radio frequency circuit and a reception ter-
minal through which a reception signal is output
from the radio frequency circuit to another device,
the radio frequency circuit comprising:

a first antenna capable of resonating at an FDD
transmission frequency band used for trans-
mission in a frequency division duplex system,
resonating at an FDD reception frequency
band used for reception in the frequency divi-
sion duplex system, and resonating at a TDD
system frequency band used in a time division
duplex system, the TDD system frequency
band being above both the FDD transmission
and reception frequency bands;

a second antenna capable of resonating at the
FDD reception frequency band;

a band-pass filter for permitting only compo-
nents whose frequencies lie in the FDD trans-
mission frequency band and the FDD reception
frequency band to pass through with little atten-
uation, the band-pass filter having an input ter-
minal and an output terminal;

a low-pass filter for permitting only components
whose frequencies lie at or below the TDD sys-
tem frequency band to pass through with little
attenuation, the low-pass filter having first and
second input/output terminals, the first
input/output terminal being connected with the
first antenna;

first switching means for switching to connect
either the first antenna or the second antenna
with the input terminal of the band-pass filter;
second switching means for switching to con-
nect the output terminal of the band-pass filter
with the reception terminal, and for switching to
connect the second input/output terminal of the
low-pass filter with either the transmission ter-
minal or the reception terminal; and

controlling means for controlling the first and
second switching means, the controlling
means causing the second switching means to
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connect the reception terminal with the output
terminal of the band-pass filter, causing the
second switching means to connect the trans-
mission terminal with the second input/output
terminal of the low-pass filter, and causing the
first switching means to connect selectively
either the first antenna or the second antenna
with the input terminal of the band-pass filter,
thereby carrying out space diversity reception
when selection of the frequency division duplex
system is indicated, the controlling means
causing the second switching means to con-
nect the reception terminal with the second
input/output terminal of the low-pass filter in
case that the reception is carried out when
selection of the time division duplex system is
indicated, the controlling means causing the
second switching means to connect the trans-
mission terminal with the second input/output
terminal of the low-pass filter in case that the
transmission is carried out when selection of
the time division duplex system is indicated.
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